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FP7 Project: 2011-2015
€ 3.5 Million

17 Partners, in Europe and China. University of Bristol is the §
PI.

Aim:

» To examine real city policies and future scenarios to
investigate the health impact of these climate-change
reduction policies.

* Working with 5 cities in Europe, 2 in China. Paired
arrangement between each city and a local university.

* Investigating 3 policy areas - transport, housing and
energy.

www.urgenche.eu
» See policy Briefings
« Traffic; buildings; energy; wellbeing







Beijing Air Pollution: Real-time Air Quality Index (AQI)
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Health alert: everyone may experience more serious health effects

m Air quality is considered satisfactory, and air pollution poses little or no risk

Air quality is acceptable; however, for some pollutants there may be a moderate health concern for a
very small number of people who are unusually sensitive to air pollution.
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: serious health effects

Health warnings of emergency conditions. The entire population is more likely to be affected.
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IR urgenche PM — health risks

Human hair
50-70 microns in diameter

€ PM25
Combustion particles,
organic compounds,
metals, etc.
<2.5 microns in diameter

& PM10
Dust, pollen, mould, etc.
<10 microns in diameter

Fine beach sand
90 microns in diameter

Source: US ERA

* World Health Organization (WHO) sets a maximum safe limit of exposure over
a 24-hour period: 25 PM, . particles in every cubic metre of air.

* PM, - Fragments of unburned fuel that are small enough to reach the lungs
and, in the smallest cases, to cross into the bloodstream
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Air Pollution Linked to 1.2 Million Premature Deaths in
China

Shanghai in January. Researchers said the toll from China’s pollution meant the loss of 25 milion heakhy years in 2010

By EDWARD WONG

Published: April 1, 2013 | @ 20 Comments
_ BEIJING — Outdoor air pollution contributed to i rFaceacok
premature deaths in China in 2010, nearly 40 percent of the global W TWITTER

total, according to a new summary of data from a scientific study on
. J 3§ coocLes

leading causes of death worldwide.
£ save
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The Partnership

Participant Participant organisation name Participant Country

no. * abbreviation

1 . . . .
coordinator University of Exeter UExeter United Kingdom
2 ﬂ_-lof Suzhou CSuzhou China

3 IEiiilwlof Xi'an CXi'an China

4 |0f Basel CBasle Switzerland

5 |0f Kuopio CKuopio Finland

6 |0f Rotterdam CRott The Netherlands
7 Ic-f Stuttgart CStutt Germany

8 Peking University UPek China

9 Nanjing University UNanj China

10 Eiﬂgse for Research and Technology CERTH Greece

11 Institute of Occupational Medicine IOM United Kingdom
12 Suomen Ymparistokeskus SYKE Finland

13 Terveyden ja Hyvinvoinnin Laitos THL Finland

e ot | ™0 TheNeterns
15 Universitaet Stuttgart UStutt Germany

16 Swiss Tropical Institute STI Switzerland

17 \gfcf}i::ls ;faEIEI:GC:)rfanization Regional WHO Denmark/Germany/Italy
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DATA PROVIDED

BY CITY AND WORK PACKAGE
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HEALTH ASSESSMENTS
BY CITY AND WORK PACKAGE

WP6: IMPACTS ON MORBIDITY:

S AIR POLLUTION IMPACTS

*-u._ [
’.-Qf-— NOISE IMPACTS -- I-—

% PHYSICAL ACTIVITY

NO. OF CITIES ANALYSED



Rotterdam, Metherlands
“Europe’s largest port”

“big city with a small town atmosphere”

Stuttgart, Germany Kuopio, Finland Basel, Switzerland

ittt t1tttt

EEEEECEEEE EEEEEECEEE EEEEEEEEEE €EEE £LCECEEEEE CEEEEEEEEE £EECEEEEEE
# Freight transport, petro chemistry and a EEEEEEEEEE EEFEEEEELEE SEEEEEE

large port-industrial area % Research & development (car companies bli T ¢

£ : Gag, oil, wind, some solar, building coal  headguarters) ﬁ e _prnra e 51

plant £k gas, oil, coal, waste, renewable (solar) peat, oil, wood

Climate change threats identified: Climate change threats identified: Climate change threats identified:
Flooding, heat island Poor air quality, heat stress loss of snow cover, eutrophication of lakes,
GHG reduction policies®: GHG reduction policies: mould growth in houses

= Increasing vegetation, high density housing 5 Congestion charge, parking restrictions,

“lakeside town"

GHG reduction policies:

“cosmopolitan city in your pocket™
N |
EEEEECUEEE CECCEEEEEE EEEELEEEEL

EEEEECEEEE CECEEEEEEE EEEEEEE EEEEEEEEEE
% small and medium sized businesses and  €€€£€€€€

% banking, pharmaceuticals,
chemicals, machinery, printed
materials,

& Hydroelectric 8 wind

Climate change threats identified:

Flooding from Rhineg, glaciers melting

reducing water supply for hydroelectric

& Electric cars, fewer vehicles, biofuels, improved light rail service, improved i Energy efficiency in new & existing GHG reduction policies:
improved cycle network eycling network hames & Insulation
€k Feuse of waste heat from industry, carbon i Restrictions on use of domestic pellet = Biofuels & Electric cars, fewer vehicles, active

capture & storage

Urgenche Climate-

Change City Policies

Suzhou, China
"garden-style city”
tet bbbt
BEE | SEEEEEN
EEECEEEEE
¥ ICT, chemical, textiles & clothing,
electronic, machinery & mechanical parts
Lk coal, gas
Climate change threats identified:
>4% decline in industry and enterprises by
2050
GHG reduction policies:
iy Energy efficiency in new & existing
homes
= Electric cars, fewer vehicles,
% Shut polluting industries, reduce
emissions from industry increased use
of gas and solar

bailers

€ Change from peat to wood

Key:
f Population (100 000s)
€ Euros per capita (1000s)
% Industries
Lk Energy supply & energy policies
@i Buildings policies
= Transport policies

Thessalonik,i Greece
“Greece’'s second major city”

g 1%
EEEEEEEEEE EEEEEEEEEE
* Port, machinery, textiles, steel, oil, cement,
flour, petrochemical, liquor, services
Lk Lignite, gas
Climate change threats identified:
Heat stress, forest fires
GHG reduction policies:
exq Insulation
= new metro, electric cars

transport {road in tunnel)
Gk Increazed use of salar

Xian, China
“regional industrial centre”
bttt

e il il ol il =
e il el il el
il ol ol el el -
il el el el o=l o=
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(33133

% high tech ({ICT, automotive, aerospace) ,
tourism

Lk nuclear, hydroelectric, gas, coal, biomass
Climate change threats identified:

Water shortages

GHG reduction policies:

= Electric cars, fewer vehicles, new metro

24 move to renewable energy



City of Thessaloniki case-study
Transport Policies considered

Economic . . .
. Policies Considered
Drive
Scenario
Grossl METRO Usage of . o
domestic , ) Technologies Penetration in Passenger Cars,
Construction Electric Cars
product
Gasoline passenger cars: 97.6%
2010 Baseline | GDP 2010(*) NO NO (**) | Diesel cars: 1.4%
Hybrid Cars: 1%
**) Gasoline passenger cars: 91%
2020 BAU GDP 2020(*) NO NO Diesel cars: 1%
Hybrid Cars: 8%
Gasoline passenger cars: 68%
«x | Diesel cars: 22%
2020 CO2 GDP 2020(*) YES YES (**)

Hybrid Cars: 8%
Electric Cars: 2%

(*): GDP analysis, Eurobank Research

")

(***): Expert Elicitation

Data from SIBYL Model, http://www.emisia.com/sibyl/
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Data Used

Building Footprint and Building
Height

Thessaloniki GIS Road Geometry

Hourly Variation in traffic flow and
velocity

Hourly variation in traffic
composition per vehicle class

Population Data per building block

Metereological and Pollution Data
(Mikra, Kalamaria, AUTH, Panorama, Sindos,
Kordelio, Neoxorouda Stations)

Urban Background Pollution
(Eptapyrgio and Neoxorouda Station)



{},_/\_.—"A‘I

: Urgenc

he

PM,, Scenarios

Baseline 2010

BAU 2020

CO2 2020
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Annual number of deaths attributed to PM,,
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Health Impact in the city

Annual number of deaths attributed to PM,, and NO,
and leukemia lifetime expected cases due to Benzene

PM10 NO2 Benzene

Municipality
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Agiou Paylou 8.6 8.8 7.3 23 2.9 23 0.2 0.2 0.1

Eukarpia 6.6 7.1 6.6 1.4 1.5 1.2 0.0 0.0 0.0

Ambelokipi 44.6 48.1 39.0 10.9 13.3 10.5 1.0 0.9 0.5

Kalamaria 108.0 108.2 94.6 26.5 31.2 25.2 21 2.0 1.0
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* 775 Questionnaires administered in Aug 2013
* Wellbeing measure — WHO-5 Wellbeing scale

“I have felt cheerful and in good spirits”,
“I have felt calm and relaxed”
“I have felt active and vigorous”

“I woke up feeling fresh and rested”, and
“My daily life has been filled with things that interest me”

e Statistical analysis - Generalized estimation
equation modelling to reveal external
conditions associated with wellbeing
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Climate Change Mitigation and Adaption
Policies examined in Suzhou

Policy Category

Specific Measures

External Conditions Affected

Mitigation policy

Increase of tertiary industry,
high-tech industry

Employment rate, quality and salary [27]

Air quality and related health [2,28]

Reduce energy intensity from industry

Air quality and related health [2,28]

Increase use of clean household energy in
the building

Indoor air quality [29]

The use of artificial ventilation system like
the air conditioner and kitchen range
hoods [30]

Housing quality [31]

Support public and active transport

Transport mode [32]

Air quality [33,34]

Physical activity and health [35-37]

Restrict private car population

Transport mode [26,32]

Air quality [33,34]

Noise pollution [33,34]

Increase awareness of low-carbon life

Air quality [33,34]

Environmental opinions [38]

Adaptation policy

Increase green spaces

Quantity /quality of green space [39]

Increase resilience of population

Relationships with other people and
governance structures [40]
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. - External Factors associated
Climate Change Policies Conditl with Wellbein
onditions Stage 2 g Stage3
Industry Policies Employment ) »( satisfaction with job

Increase of tertiary industry, I

high-tech industry Outdoor/indoor Air

Pollution

Reduce energy intensity

Satisfaction with social

from industry

Health

Satisfaction with
health

Artificial ventilation

Mitigation Building Policies ”
. Increase use of clean house ; u jective
Policies hold energy in the building Housing quality Distance to busy road

Wellbeing
e

Physical activity

Transport Policies

Noise annoyance

Support public and active Transport mode

transport

Restrictions on private car Noise pollutlon

population

Access to lampblack
machine/range hood

Quantity/ quality
of green space

Increase awareness of low-
carbon life

Environment >

Ada Ptation knowledge
L —| Increase green spaces
Policies Relationships with Response to change )

Increase resilience of
population

other people and

overnance structures

Ontological security

Prestige

Green lines indicate the positive connections, for example, Blue lines indicate the neutral connections, for example, A
A (B} increases or promotes B (C). {B) changes B (C).

Orange lines indicate the negative connections, for example, |I|_’ Grey lines indicate the connections which has not formed the
A (B) decreases or conflicts with B (C). valld pathways through which policles can affect wellbelng.
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Lessons learned from Chinese and EU case studies

China

Data access limited

» Few GIS files: road structure and
buildings: hence no noise modelling

» No traffic data (current) and scenario
(future)

* No primary health data available

(resolved via “open source”)

AQ monitoring: regional/high-rise buildings

« AQ at urban/regional background (14
m height) and not at ground level
(traffic)

Collaboration

« Limited interaction with city partners on
results — Need top-down buy-in from
City Mayor

EU

Data access complex

» Much specific local data but difficult to
apply in general method

« Political sensitive to analyse other
scenarios

(close collaboration with city-partner)

AQ monitoring: local/exposure
» AQ at urban, regional and traffic
locations at ground level

Collaboration

* More interaction with city-partners on
results but results politically difficult in
some instances
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%’ﬁg\gﬁgﬂ% Conclusions: Europe and China

Different scale of problems

(size of cities and metropolitan areas, growth rates)

Different levels of exposure

(China 10x air pollution exposure)

Different Political systems, different drivers

— Economic growth v Sustainable liveable cities
— In hindsight, in China, needed top down connections (City Mayor)
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